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PROBLEM TO BE SOLVED: To improve the working efficiency by 
solving such as problem that a conventional feedforward amplifier 
requires fine adjustment of a delay time in a delay circuit by 
changing the physical length of a cable. 

SOLUTION: A variable capacitor 105 is provided parallelly with the 
ground from a series of capacitors 201 connecting dielectric coaxial 
resonators 102 by providing the capacitor 105 parallelly with the 
ground from between the series of capacitors 201 connecting the 
resonators 102, and a group delay time can continuously be varied 
by making the capacitor 1 05 varied. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The coupled circuit constituted by the combination of the reactive element for 
combining mutually each of two or more dielectric coaxial resonators and said dielectric 
coaxial resonator is provided. While both center frequency and the group delay deflection 
between the input/output terminals in the convention passband of the circumference of it, and 
amplitude deflection are simultaneously settled in the fixed variation specified, respectively 
The dielectric filter characterized by making group delay in said passband adjustable by 
using at least one reactive element of said coupled circuit as a variable reactive element. 
[Claim 2] The dielectric filter characterized by making group delay in a passband adjustable 
by providing two or more dielectric coaxial resonators, connecting between said adjacent 
dielectric coaxial resonators through a variable reactive element, and making the value of 
said variable reactive element adjustable. 

[Claim 3] The dielectric filter characterized by making group delay in a passband adjustable 
by grounding a ground through a variable reactive element between said reactive elements 
which connected through at least two reactive elements possessing two or more dielectric 
coaxial resonators by which between said adjacent dielectric coaxial resonators was 
connected to the serial, and were connected to the serial, and making the value of said 
variable reactive element adjustable. 

[Claim 4] A dielectric filter given in either of claims 1-3 characterized by a variable reactive 
element being a trimmer capacitor. 

[Claim 5] A dielectric filter given in either of claims 1-3 characterized by a variable reactive 
element being varactor diode. 

[Claim 6] The distortion compensation mold amplifying circuit characterized by using a 
dielectric filter given in either of claims 1-5 for a delay circuit. 

[Claim 7] The distortion compensation mold amplifying circuit according to claim 6 
characterized by distortion compensation mold amplifier being a feedforward circuit. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the group delay adjustable dielectric filter of 
the distortion compensation mold amplifier used mainly by the RF wireless device of a RF 
band. 
[0002] 

[Description of the Prior Art] In recent years, in the base station radio equipment of mobile 
communication system, distortion compensation mold amplifier has come to be used for a 
base station miniaturization. Drawin g 9 is the block diagram of the feedforward amplifier 
which is the example of representation of a distortion compensation mold amplifier. The 
signal of Maine is inputted from an input terminal 901, and it amplifies with a main amplifier 
906. The signal amplified with the main amplifier 906 produces distortion, and only a 
distortion component is detected by the distortion detection loop formation. Feedforward 
amplifier is a circuit which takes out only the signal which removes only this distortion 
component by the distortion oppression loop formation from a signal including distortion 
amplified with the main amplifier 906, and does not include distortion. A detail of operation 
is JOHN. 7.3.2 of L.B.WALKER work and "High-Power GaAs FET Amplifiers" (Artech 
House (BOSTON, LONDON) issuance) Linearized It is indicated by Amplifiers. In order to 
make strictly in agreement the time delay of two signals divided with the distributor 904 and 
to compound it with the synthetic vessel 905, in a delay circuit 903, strict fine adjustment of a 
time delay is required of a distortion detection loop formation and a distortion oppression 
loop formation. 
[0003] 

[Problem(s) to be Solved by the Invention] however, since the delay lines, such as a cable, 
were used conventionally, it was necessary for fine adjustment of a time delay to change the 
physical die length of a cable, and it was alike each time, removal of a connector and cutting 
of a cable were needed, and the delay circuit 903 had the trouble that working efficiency was 
bad. 

[0004] This invention is only adjusting the component of the one or the numbers of some, 
such as a capacitor, in view of the above-mentioned trouble, and it aims at offering the delay 
circuit which can tune group delay finely easily. 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble, the dielectric 
filter of this invention equips juxtaposition with the configuration of connecting a variable 
capacitor to a ground, from between two serial capacitors between dielectric coaxial 
resonators. 
[0006] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained, referring to a drawing. 

[0007] (Gestalt 1 of operation) Drawing 1 is drawing which removed some of upper walls of 
the case of a dielectric filter, and horizontal walls in the gestalt 1 of operation of this 
invention, and looked at the interior. As for the coppering electrode with which 101 forms an 
input/output terminal and the joint substrate of the. product [ 102 / 103 / a dielectric coaxial 
resonator and ] made from an alumina, and 104 forms joint capacity, and 105, in drawing 1 , 
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a trimmer capacitor and 106 are cases. 

[0008] As for the dielectric coaxial resonator 102, an end face is arranged, and the conductor 
is grounded by the case 106 each outside. The conductor is electrically connected to the 
coppering electrode 104 with solder etc. among the dielectric coaxial resonators 102, 
respectively. The trimmer capacitor 105 is connected between the coppering electrodes 104 
connected with the conductor among the dielectric coaxial resonators 102. The coppering 
electrode 104 of the ends of the joint substrate 103 made from an alumina is connected with 
the conductor among input/output terminals 101. 

[0009] The actuation is explained about the dielectric filter constituted as mentioned above. 
[0010] Drawing 2 is the representative circuit schematic of the dielectric filter in the gestalt 1 
of operation of this invention, and gives the same number to the same part as drawin g 1 . 20 1 
is the joint capacity by the side of the I/O formed with the coppering electrode 104 in 
drawin g 1 . Thus, a band pass filter can be constituted by combining the dielectric coaxial 
resonator 102 by the joint capacity 201, respectively. 

[001 1] Drawing 3 is the transfer characteristics of the filter when changing the trimmer 
capacitor 105 of interstage here. Thus, if a trimmer capacitor 105 is changed, the pass band 
width of a filter will change and a group delay property will also change in connection with 
it. 

[0012] [ near the passband edge of transfer characteristics 301 ], the group delay property 302 
has a peak and group delay becomes flat with a certain values fewer than peak value within 
the request bandwidth 303 among both peaks so that drawing 3 may show. The transfer 
characteristics when extending a passband are set to 304, and the group delay property at that 
time is set to 305. By extending a passband, the peak of group delay also spreads, flat group 
delay is raised upwards and group delay increases. 

[0013] By changing the trimmer capacitor 105 between the dielectric coaxial resonators 102 
as mentioned above, a passband can be extended or narrowed and it can carry out adjustable 
[ of the group delay ]. 

[0014] (Gestalt 2 of operation) The dielectric filter of the gestalt 2 of operation of this 
invention is explained hereafter, referring to a drawing. 

[0015] Drawin g 4 is drawing which removed some of upper walls of the case of a dielectric 
filter, and horizontal walls in the gestalt 2 of operation of this invention, and looked at the 
interior. As for the coppering electrode with which 401 forms an input/output terminal and 
the joint substrate of the product [ 402 / 403 / a dielectric coaxial resonator and ] made from 
an alumina, and 404 forms joint capacity, and 405, in drawing 4 , a trimmer capacitor and 
406 are cases. 

[0016] As for the dielectric coaxial resonator 402, an end face is arranged, and the conductor 
is grounded by the case 406 each outside. The conductor is electrically connected to the 
coppering electrode 404 with solder etc. among the dielectric coaxial resonators 402, 
respectively. The trimmer capacitor 405 is connected with the coppering electrode 404 
between the coppering electrodes 404 connected with the conductor among the dielectric 
coaxial resonators 402 between grounds. The coppering electrode 404 of the ends of the joint 
substrate 403 made from an alumina is connected with the conductor among input/output 
terminals 40 1 . 

[0017] The actuation is explained about the dielectric filter constituted as mentioned above. 
[0018] Drawing 5 is the representative circuit schematic of the dielectric filter in the gestalt 
of operation of this invention, and gives the same number to the same part as drawing 4 . 501 
- the coppering electrode 404 of the ends of the joint substrate 403 made from an alumina, 
and the dielectric coaxial resonator 402 — inner -- the joint capacity by the side of the I/O 
formed with the coppering electrode 404 connected with the conductor — it is — 502 — the 
dielectric coaxial resonator 402 — inner — it is the joint capacity of the interstage formed with 
the copper-plating electrode 404 connected to the trimmer capacitor between the coppering 
electrodes 404 connected with the conductor. Thus, a band pass filter can be constituted by 
combining the dielectric coaxial resonator 402, respectively by the joint capacity 501 by the 
side of I/O, and the joint capacity 502 of interstage. 

[0019] T mold circuit of the trimmer capacitor 405 connected to the ground from between the 
joint capacity 502 and the joint capacity 502 in drawing 5 here is convertible for pi mold 
circuit as shown in drawing 6 with equal circuit conversion. The capacity value CI of the 
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interstage capacity 601 of drawing 6 is [0020] when the value Cb of the joint capacity 502 of 
the value calcium of the trimmer capacitor 405 of drawing 5 and interstage is used. 
[Equation 1] 

C 1= (Cb) 2 / (Ca + 2Cb) 

[0021] It is expressed. That is, this is exactly changing the joint capacity of interstage by 
changing a trimmer capacitor 405. Thereby, it can carry out adjustable [ of the group delay ] 
like the gestalt 1 of operation. 

[0022] According to the gestalt of this operation, it can carry out adjustable [ of the group 
delay ] continuously as mentioned above by preparing a variable capacitor in juxtaposition at 
a ground from the serial capacitor which combines a dielectric coaxial resonator, and 
carrying out adjustable [ of this capacitor ]. Moreover, it can carry out adjustable [ of the time 
delay ] for a variable capacitor similarly as a variable inductor. 

[0023] Drawing 7 shows the transfer characteristics of drawing 2 when the Q value showing 
the engine performance of passive circuit elements sets variable capacity of 100, and capacity 
other than variable capacity to 800, and the circuit of drawing 5 ,701 is the property of the 
circuit of drawing 2 and 702 is the property of the circuit of drawin g 5 . Even if the Q value 
of variable capacity is low by arranging variable capacity to juxtaposition, there is little 
degradation of an insertion loss. 

[0024] Moreover, since it can carry out adjustable [ of this group delay ] continuously, in the 
feedforward circuit of distortion compensation mold amplifier, the effectiveness of 
adjustment increases and improvement in productivity and mass production nature is also 
brought about. 

[0025] In addition, by changing the electrical potential difference built over a choke coil 802 
using varactor diode 801 like drawin g 8 , although the trimmer capacitor was used for the 
variable capacitor, even if it changes the capacity between the joint capacity 502 and between 
grounds, the same effectiveness is acquired. 

[0026] In addition, in the gestalt of said the operation of each, although the alumina joint 
substrate was used as a joint substrate, the invention in this application cannot be restricted to 
this, and can use a GARAEPO substrate etc. The effectiveness that a cost cut can be aimed at 
by using a GARAEPO substrate is acquired. 

[0027] Moreover, in said each example, although the copper-plating electrode was used as an 
electrode, the invention in this application cannot be restricted to this, and can use solder. The 
effectiveness that a cost cut can be aimed at by using solder is acquired. 
[0028] Moreover, in said each example, although capacity used the gap of copper-plating 
electrodes, the invention in this application cannot be restricted to this, and can use the 
capacity of the alumina which carried out copper plating of the front flesh side, and a chip 
capacitor. By using the capacity made from an alumina, the inter-electrode cure against 
discharge when inputting large power is made, and the effectiveness that mass production can 
be raised is acquired by using a chip capacitor. 

[0029] Moreover, in said each example, although the capacitor was mainly used as a reactive 
element, the invention in this application cannot be restricted to this, and can use an inductor. 

[0030] 

[Effect of the Invention] This invention can carry out adjustable [ of the group delay ] 
continuously as mentioned above by preparing a variable capacitor in juxtaposition at a 
ground from the serial capacitor which combines a dielectric coaxial resonator, and carrying 
out adjustable [ of this capacitor ]. Moreover, since it can carry out adjustable [ of this group 
delay ] continuously, in the feedforward circuit of distortion compensation mold amplifier, 
the effectiveness of adjustment increases and improvement in productivity and mass 
production nature is also brought about. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing which removed some of upper walls of the case of a dielectric filter, 
and horizontal walls in the gestalt 1 of operation of this invention, and looked at the interior 
[Drawing 2] The representative circuit schematic of the dielectric filter in the gestalt 1 of 
operation of this invention 

[Drawing 3] Transfer characteristics and group delay property drawing of a dielectric filter in 
the gestalten 1 and 2 of operation of this invention 

[Drawing 4] Drawing which removed some of upper walls of the case of a dielectric filter, 
and horizontal walls in the gestalt 2 of operation of this invention, and looked at the interior 
[Drawing 5] The representative circuit schematic of the dielectric filter in the gestalt 2 of 
operation of this invention 

[Drawing 6] Drawing showing the equal circuit which changed into pi mold connection T 
mold connection of joint capacity and a trimmer capacitor constituted between the dielectric 
coaxial resonators of the dielectric filter in the gestalt 2 of operation of this invention 
[Drawin g 7] Drawing showing the transfer characteristics when setting Q value of the 
variable capacity of the dielectric filter in the gestalten 1 and 2 of operation of this invention 
to 100 

[Drawing 8] Drawing showing the equal circuit which used varactor diode and a choke coil 
for the variable capacitor of the dielectric filter in the gestalt 2 of operation of this invention 
[Drawing 9] The block diagram of the feedforward amplifier of the conventional example 
[Description of Notations] 

101 Input/output Terminal 

102 Dielectric Coaxial Resonator 

1 03 Joint Substrate 

104 Coppering Electrode 

105 Trimmer Capacitor 

106 Case 

201 Joint Capacity by the side of I/O 

301 Narrow Band Transfer Characteristics 

302 Narrow Band Group Delay Property 

303 Request Bandwidth 

304 Transfer Characteristics of Broadband 

305 Group Delay Property of Broadband 

401 Input/output Terminal 

402 Dielectric Coaxial Resonator 

403 Joint Substrate 

404 Coppering Electrode 

405 Trimmer Capacitor 

406 Case 

501 Joint Capacity by the side of I/O 

502 Joint Capacity of Interstage 

601 Series Capacitance 

602 Juxtaposition Capacity 

701 Transfer Characteristics of Drawing 2 [ Q Value ] Using Variable Capacity of 100 
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702 Transfer Characteristics of Drawing 5 [ Q Value ] Using Variable Capacity of 100 

801 Varactor Diode 

802 Choke Coil 

901 Input Terminal 

902 Output Terminal 

903 Delay Circuit 

904 Distributor 

905 Synthetic Vessel 

906 Main Amplifier 

907 Auxiliary Amplifier 



[Translation done.] 
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